This article investigated the moderating effect of the perceived compatibility of agile methodologies in determining the actual success of a methodology. The researchers conceptualised the agile methodology perceived success by using cost, scope, time and quality to complete the project. The researchers further hypothesised that perceived compatibility has moderating effects towards agile methodology perceived success and its use. The theoretical framework was evaluated by means of data collected from IT professionals (n = 230). The objective of the study was to determine how agile methodology use and perceived compatibility influence agile methodology perceived success in South Africa. A survey was conducted among IT professionals and the results analysed using statistical methods. The results showed perceived compatibility to have a moderating effect towards agile methodology use, time and cost. Nevertheless, there was a lack of moderating effect of perceived compatibility with regard to agile methodology use and perceived quality, and agile methodology use and perceived scope. The results of this study formulate a comprehensive model that could provide a set of guidelines for agile methodology use to the agile methodology communities and other IT professionals in South Africa.
INTRODUCTION
It has long been understood that a large portion of software development projects fail. Recent estimates put the approximate figures at 65% of software development projects failing to meet their timeframes and incurring high costs to the organisations (Bossini & Fernández, 2013) . Companies therefore continue to spend a lot of money in agile development process adoption and expect completion of the projects on time and within budget (Ambler, 2009; Chow & Cao, 2008) . However, The remainder of this article is organised as follows: in Section 2 the authors present the background literature and theoretical development of the study. Section 3 follows with a discussion on the research methodology. Section 4 discusses the results of the study and finally, Section 5 concludes the study and mentions future research for this study.
LITERATURE REVIEW AND THEORY DEVELOPMENT

Agile methodology perceived success
Existing theories have mostly been used to examine the usage and acceptance of information technology (IT) tools. Diffusion of Innovation (DOI) theory, Theory of Reasoned Action (TRA), Theory of Planned Behaviour (TPB), Unified Theory of Acceptance and Use of Technology (UTAUT) and Technology Acceptance Model (TAM) have been widely used for examining an individual's intentions to adopt IT innovations, such as the World Wide Web and Microsoft Office spreadsheets (Chow & Cao, 2008; Iivari & Huisman, 2007) .
Several studies on agile methodologies are based on the practical use of agile methodologies and their costs and benefits, with a couple of studies on the factors affecting the acceptance of agile methodologies as part of their success (Chow & Cao, 2008; Misra et al., 2009 ). These studies have used the existing theories to explore the use and acceptance of agile methodologies. Chow and Cao (2008) performed an initial investigation into individual usage and acceptance of agile software development projects by using constructs from TAM, TRA, TPB, DOI and UTAUT. In their research, the perceived usefulness and perceived ease of use scales were shown, in general, to be reliable measures in the agile software development context. Misra et al. (2009) adapted actual behavioural constructs from TAM, TRA, TPB, DOI and UTAUT to determine critical success factors for agile software development projects. Further, team environment has been found to be an important factor that would affect the agile professional's perceptions of agile software development (Chow & Cao, 2008; Iivari & Huisman, 2007) . Indeed, few studies have gone beyond use to investigate the factors associated with agile methodology use and the perceived success.
These studies suggest a number of organisational, people, process, culture, technology and project factors that are crucial to the successful assimilation of the agile methodologies usage. These studies have not taken characteristics of perceived compatibility of individuals towards cost, quality, scope and time into consideration.
Although the use of a theoretical framework, for example, technology of acceptance model, excludes perceived success factors of the agile methodology use as a construct, Delone and McLean (2003) explained a direct influence between perceived success factors of the agile methodology use and overall paybacks. This effect has been comprehensively confirmed in systematic literature (Delone & McLean, 2003) . The causal effects suggest that when IT professionals take part in the agile methodology usage, less cost to the company is involved, less optimum time to accomplish the project is involved and appropriate scope of the project is achieved, as perceived success factors of agile methodology use (Chow & Cao, 2008) .
Even though the relationships between the agile methodology use and its perceived success were discovered as strong in several previous literatures (Chow & Cao, 2008; Joseph, 2014) , some research studies described a very weak influence in the agile methodology framework (Chow & Cao, 2008) . These inconsistent results lead us to examine the influence further. The researchers in this study suggest that compatibility moderates the direct influences. Therefore, this research study regards cost of the projects, quality of the projects, scope of the projects and time taken to complete the projects as perceived success factors.
Perceived compatibility as a moderator
Perceived compatibility is "the degree to which an innovation is perceived as being consistent with the existing values, needs and past experiences of potential adopters" (Moore & Benbasat, 1991, p. 195) . Perceived compatibility has vastly and frequently utilised psychology and IT to find the impact it has towards perceived intention and perceived success (Venkatesh, Morris, Davis & Davis, 2003) and perceived usefulness (Venkatesh & Davis, 2000) . Perceived compatibility normally has significant impact on perceived intention and perceived success of software development projects (Taylor & Todd, 1995) . Perceived compatibility had been used in research publications with different names with the same meaning such as task-technology fit and job-relevance (Goodhue & Thompson, 1995; Venkatesh & Davis, 2000) . The following four criteria used to determine the perceived success of agile software development projects are based on Chow and Cao (2008) and Misra et al. (2009), • Quality (delivering a good product or project outcome)
• Time (delivering on time)
• Cost (delivering within the estimated cost and effort)
• Scope (meeting all requirements and objectives)
Better quality software projects can be attained if there is more budget and time at disposal. However, project managers are usually constrained with respect to time, budget and the quality of the software the project is expected to deliver. The same expectations are still effective for software projects using agile methodologies (Chow & Cao, 2008; Misra et al., 2009) . Hence, any software project using agile practices would be considered succeful if it can deliver better quality software in a shorter time and lower budget than traditional software development practices (Misra et al., 2009 ).
This study proposed that perceived compatibility might have direct or indirect influence beyond perceived ease of use, perceived usefulness and perceived intentions, particularly on the agile methodology use towards perceived success constructs. In most cases, if IT professionals do not have a choice not to use particular technology, they are often likely to implement the technology to accomplish their job (Goodhue & Thompson, 1995) . Thus we hypothesise that:
H1. Perceived compatibility has direct or indirect influence between the agile methodology use and cost of the projects.
H2
. Perceived compatibility has direct or indirect influence between the agile methodology use and time to complete the projects.
H3
. Perceived compatibility has direct or indirect influence between the agile methodology use and scope of the projects.
H4
. Perceived compatibility has direct or indirect influence between the agile methodology use and quality of the projects.
The theoretical framework is clearly shown in Figure 1 and definitions of constructs are clearly illustrated in Table 1 . Chow and Cao (2008) , Islam (2016) , and Moore and Benbasat (1991)) Construct Definition Perceived compatibility
The degree to which the agile methodology is perceived as being consistent with the existing values, needs and experiences of IT professionals Agile methodology use User perception regarding their amount of the agile methodology usage Perceived cost of the projects User perception of the extent to which they believe the agile methodology usage will assist their cost savings of the projects Perceived quality of the projects User perception of the extent to which they believe the agile methodology usage will assist them in the quality of the software projects Perceived scope of the projects User perception of the extent to which they believe the agile methodology usage will assist them in the scope of the software projects Perceived time of completion of the projects User perception of the extent to which they believe the agile methodology usage will assist them in completing software projects in time
METHODOLOGY
The study used quantitative methods of collecting data.
Questionnaire development
A survey was done by using a structured questionnaire to collect data which relates to the decision variables to be measured. The target sample of population was IT professionals who use the agile methodology in their daily activities of their work. A questionnaire was used to discover IT professionals' perceptions in line with Scrum usage experience in software development projects.
The Likert scale was used to measure the research instrument of the decision variable ranging from "strongly agree (5)" to "strongly disagree (1)". Chow and Cao (2008) , Islam (2016) and Misra et al. (2009) questionnaires were adopted for this research study, with minor alterations in wording, showing the agile methodology use and success factors of the projects. The measurement decision variables of perceived compatibility and agile methodology implementation were adapted from Chow and Cao (2008) and Larsen, Sørebø and Sørebø (2009) , appropriately. The items for determining perceived cost, quality, scope of the project and time to complete the projects were adopted from Misra et al. (2009) .
A pilot test was done, and generally, the IT professionals showed easiness of completing the research instrument, which was the questionnaire. Several ideas and changes to be made were noted and the research instrument was corrected to improve its feasibility for this study. Questions in the questionnaire were randomised to avoid survey bias. This study used Harman's one factor test to avoid common method bias (Straub et al., 2004) .
Study participants and procedure
The current research was done in South African companies that use Scrum methodology. An online survey was utilised to collect responses from the IT professionals in the organisations who practise Scrum methodology. The LinkedIn website was used to obtain company e-mail addresses of IT employees who were the target population of the sample. A total of 920 e-mail invitations were sent to randomly selected IT professionals of the companies. The research was carried out for two weeks. Twenty-five per cent of the response rate was achieved resulting in 230 responses. Characteristics of the sample demographics are presented in table 2. Only IT professional with 5 years' experience were considered in this research study. 
Statistical analysis
The Partial Least Square (PLS) test was formulated by an econometrician whose name was Herman Wold (Barclay, Higgins & Thompson, 1995; Chin, 1998; Wold, 2006) . The proposed hypotheses were evaluated using Smart Partial Least Square (SPLS) version 3.2.7. SPLS 3.2.7 was selected due to its suitablity for small sample sizes and the normal distribution data set which was in line with the research results. Its path models are normally measured by two equations, namely, the structural model and measurement model. The constructs used for this research (as shown in Table 1 ) are linked to the individual questions per construct as shown in Table 3 .
Internal consistency reliability was used and the composite reliability (CR) of each construct exceeded the threshold value of 0.7 as shown in Table 3 (Dion, 2008; Nunnally, 1978) . As illustrated in Table 3 , convergent validity used the standards suggested by Fornell and Larcker (1981) to assess the measuring model. The average variance extracted (AVE) of every construct exceed 0.5 as recommended by Fornell and Larcker. Also, the discriminant validity value of the square root of the average variance extracted exceeded the correlation between the measurements suggested by Segars and Grover (1993) . A measurement model had indicator reliability of each item's loading above the threshold of 0.7 as suggested by Fornell and Larcker.
The discriminant validity value of the square root of the average variance extracted exceeded the off-diagonal elements in their corresponding row and column as shown in Table 4 .
The cross loading results showed that the assessments of the measurement model's discriminant validity were met with a threshold value above 0.7 as shown in Table 5 . T C1: The functionality was delivered in a more timely manner in a project which is managed using agile principles than in one which was not.
4.79 1.29 0.91
The correct integration and testing was done in a more timely manner in a project which is managed using agile principles than in one which was not.
4.75 1.37 0.90 T C3: Appropriate technical training was done in a more timely manner in a project which is managed using agile principles than in one which was not. 
DISCUSSION OF RESULTS
Multicollinearity (which describes the high correlation among the explanatory decision variables that prevents their effects from being analysed) was tested (Cheung & Rensvold, 2002) . Hartung and Knapp (2014) suggested that the presence of multicollinearity makes it problematic to evaluate the influence of unidentified parameters giving significant errors to minor changes in data. Thus, this would lead to high significant standard errors with a high correlation coefficient that generates a value of R-squared close to 1 or −1 (Byrne, 2016) . This was examined by comparing the R-squared to verify whether it was near ±1. The assumption of multicollinearity was not violated in this study, implying that R-squared coefficients were acceptable as not violating multicollinearity. The other assumptions such as outliers, tolerance, homoscedasticity, scatter plot, normality and linearity were tested. The assumptions of outliers, tolerance, homoscedasticity, scatter plot, normality and linearity would not be violated in this study. The structural equation model of this research shows the concurrent test of the psychometric properties of the model and analyses the strength and direction of the causal effects of the model. The R-squared values signify the value of variance explained by the independent constructs towards dependent constructs. Table 6 shows the output of the test of the hypothesised model. Perceived compatibility has significant influence on both the perceived cost of the projects and completion time of the projects. Nevertheless, it had a non-significant effect on the quality and scope of the software projects. The agile methodology use had significant effects on all the outcome constructs, namely, perceived cost of the projects, perceived scope of the projects, perceived quality of the projects and perceived time to complete the projects. The explained R-squared values were 0.34, 0.56, 0.48 and 0.36. The R-squared values were statistically significant because they had p-values less than five percent.
As illustrated in Table 6 , the interaction term of the agile methodology use and perceived compatibility is significant (β = 0.39, p < 0.001) in evaluating the cost of the projects. The cost of software projects can be considered to be the second highest predictor of perceived success. A nested F-test showed that the variance explained was also mathematically significant, 0.34 (F (1, 215) = 42.11, p < 0.001) indicating that adding perceived compatibility as a moderating term improves the R-squared for cost of the projects.
The Beta value for time of completion of the projects was 0.45, making it the largest contributor to the research model, thus the largest predictor to use agile methodology for the success completion for software projects as shown in Tables 6 and 7. However, the interaction terms had a non-significant impact or influence on both perceived scope (β = .03, p > 0.05) and perceived quality of the projects (β = .01, p > 0.05). Tables 6 and 7 summarised the results from hypotheses testing. The agile methodology use of software projects was used in order to determine the time of completion of software projects through the moderating effect of perceived compatibility. Time of completion of software projects referred to the user perception of the extent to which they believed the agile methodology usage would assist them in completing a software project on time (Chow & Cao, 2008; Moore & Benbasat, 1991) . This means that when IT professionals use the agile methodologies frequently; it could lead to the success of software projects from the perspective of meeting the estimated completion time of the software projects through the moderating effect of perceived compatibility. The implication is that IT professionals prioritise the timely completion of their projects to guarantee their security. It is however possible that IT professionals finish the tasks on time as a result of doing the same job most of the times.
The second factor, cost of the software projects, refers to the user perception of the extent to which they believe the agile methodology usage will assist their cost savings on the projects (Chow & Cao, 2008; Islam, 2016) . This means when IT professionals use the agile methodology frequently and heavily; it could lead to the success of software projects in terms of meeting the estimated budget through the moderating effect of perceived compatibility. Delivering software projects on time is considered as second priority. This might be due to the fact that IT professionals are aware that they get a salary from software projects sales. Therefore, for IT professionals, if the core business is to minimise cost to the company, the use of the agile methodology could accomplish their business goal.
The third factor, scope of the software projects, refers to user perception of the extent to which they believe the agile methodology usage will assist them to meet the scope of the software projects (Chow & Cao, 2008; Islam, 2016) . This means when IT professionals use the agile methodologies frequently and heavily, it could lead to the software projects' success in terms of scope, requirements and specifications of the project being met through the moderating effect of perceived compatibility.
The fourth factor, quality of the software projects, refers to user perception of the extent to which they believe the agile methodology usage will assist them to deliver quality software projects (Chow & Cao, 2008; Islam, 2016) . This means when IT professionals use the agile methodology frequently and heavily, it could lead to the software projects' success in terms of quality, standard and value of the project outcome through the moderating effect of perceived compatibility.
Scope of the projects (meeting all requirements and objectives) and quality (delivering a good product or project outcome) were not considered significant factors in this research study, because the testing results were inconclusive and insignificant to determine the influence agile methodologies could have on these factors.
CONCLUSION
Most research studies focus on examining the use and adoption of agile methodologies. There is a lack of peer reviewed publications that explain the moderating effects of perceived compatibility towards agile methodology use and perceived success.
This study explored how perceived compatibility impacts agile methodology use and perceived success. The researchers discovered that agile methodology use had significant impact on the time of completion and cost of the software project through the moderating effect of perceived compatibility. This means that organisations in South Africa deliver the software projects on time and within the estimated cost and effort. Future studies can carry out the study using longitudinal study instead of cross-sectional study to find out if quality and scope are not significant factors of perceived success in South African projects.
The researchers have used only four variables (cost of the projects, quality of the projects, scope of the projects and time to complete the projects) to conceptualise the agile methodology use outcomes. This study's context was the South African population. Possible points of interest which this study could not cover that may be the subject of future research are: investigating trust, benefit and the influence among the perceived success variables, evaluating the moderating effects of age and gender on the proposed research model, investigating IT professionals who have more than five years of experience, and a specific focus on the Scrum agile methodology as the most adopted agile methodology in South Africa.
